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Abstract of JP551 02629 

PURPOSE:To provide the title novel ion exchange membrane having high mechanical strength, 
suitable for the use in an oxidative atmosphere, and composed of three layers each having cation 
exchange groups of different chemical structures. CONSTITUTION :The objective cation-exchange 
membrane composed of (A) a layer having a crosslinked structure bonded through covalent bond, and 
cation exchange groups (pref. sulfonic acid group), (B) a layer having no crosslinked structure bonded 
through covalent bonds, and having cation exchange groups (pref. carboxylic acid group, sulfonic acid 
group, etc.) and (C) a layer having cation exchange groups having lower acidity than the cation 
exchange group of the layer (B). The cation exchange group of the layer (C) is pref. carboxylic acid 
group (when that of the layer (B) is sulfonic acid group), or a group of the formula. The thickness of the 
layer (B) is pref. >=200Angstrom , and 1/3 of the total thickness. The cation exchange mambrane is 
pref. composed of a polymer based on a perfluorocarbon compound. 
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It, f^l«««U4. KCl/tXU 
aa *m a-^xftftaamftftKjb^-o*. 
a*«f«o#ftft<*-;/. « k « » *7 ^ a. * 

if m O . #*K«;K*fflftL/£l*ft4*Jl:ib/fc 
• A K ft IB <8 5 3 - I 3 7 0 0 0 tt ir K Sfl 
vSnt^‘4fl*fto»< tyX#*t«o 
»*flic»t4*ftx. C *J « <* ft ft -f * i' 
X*l«rttU3> /wy> a < s® 

<o*:Oic**<t * ^ ^ r> 

ftF%?tttl')»a#l>4. CKKJ4U 
t:*** ©ft <t *-xX«|ftK*JV.>-t4;£#W4a 
*tt©*ftft«*l*«-f*J£OK * A, y <7 A 
-f t x^irtic Aso^aitsn, j(kri 
nto^-79 A< 

O. «*&©» < * yJM ** t * »K4t 
X#Ka-*-f* f A L t 4 t A ^ ^ 7 

«■* * v jaaic *u't (i *«-•>•> a < t yu 
( 26 ) 
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*»«*>»* 

tf7*.*> y & M * o « 81 O S *j f»« t L X m 
«. * ot £ «K*»*Ef*j8 

«* *«a 
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tuaui'. 

* fta <a* -r * ^x**s>*«*c« n 
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* mm ic *■? < tz *> t & *> n z> m tiz* it« 
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ML* &0L 4 t xflftfljt |^o^*7^ a 

< V' jfcx> UfoK&. 
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*m.'X«*>X*«X*> *. «;L«*«KCO 
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< /8 <.' h n * . 
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X f? R> Jfc jfc S n & 4> <D X I* ft v ' . 

« « * « a cut a orx 

J 0 0 0 -y /f 7/wXflEJcxoXrtSL, fl« 
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NftOH ^nflXtilELfc.5C««af2 0.2N- 
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— « ft* r - 7 a t - «Vt 7 *^ ^v=> - t 4 , 

^/L « % ffl V ' . DC Kttftft O 

A«4rfflV'Xa#3 0 A / d«* X«w L , m 
mmKutGtcm to h tz >.'« y »*}*«* *« 
I^L, j, 0 %tli L. CflHf 

n^llitfl 0 — 9 oxiccfton:. 

«Aff 1 

^ - 7 a- t» ( 3 , 6-i>5#-+-y-4 - y 

7* A. — 7 — * 9 T'S^n,* — n,7f%-TJ4 y 

> Bif 1 /y^^lfftTjij 

*»iLfct?OJM»#» 1 )J0.9 1 J !I3« 
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0 . 0 $■«;-> 

- hkata, -tOMKd.O 0f r £.-/*«9'h 
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w n 4: *£E ft aft „ * o >*■ ifi ic je * y x 0 * 
aH 50TCf30#««A?^t, */w* 

v(*Hr KiiCJC^LJt. 

- :/ *- A. T /w 3 - /W «*> «: ft if 

L -c £ % oc BS 81 3 •* rt *> d . 9S*refc?&A, 
-Cl l 0'C*C«B*Mio»L. 
a-nii&fcftdt l %m* * yx&m t l t 

o * *> £ * <fc y >'K:*ttL*:«»c »*#**-«: 

fjitfc. £ *J i* O — ® * 7 
* ► * J %*tr i «JS<oA*Atfy * y - yv 
( 31 ) 

*«.8ftiaUfi:<D-bfc, - 4 orilJflBtt 
J:»rx^^.«^0CS4L-C 3 -6fl'%oNiFi# 

»«4c#xl % 7 a r 4c 2 a$ nfl « o*; *. c, * 

tt « ft *H yV-0*4frft-a-#:<Q#**ift*>*t 
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° t*A b tLiz* tnottat^asu 

tU*Z4 a* t X-CfcOfc. 

/ ** -AC7®-&AG-tt««4r 
± £ » tfi * A »C-L *: * * f- «**« O * <o« 

M & tC *} — *c A <fifc4pC*lO*>Ktt#lfirc;fc 
ft« ft * * ? y 7 { jtt2t*SHL - 1 0 0(JV) 

* ^ ~ KSUlt. ft 1 SO^rtflW^fLfct 
t *>« ftot) Ofc ®***«i H 0C* L 
~^<0|B»fiKO^ = a5e*««lia4r^T4 
***%»*:. 3f?rc-8kfflU««J 
ft £ L. 7: 7 y^^ywv^'f^-W'y t 45 ft 4> K fi 
fl FK 2 0S»NIftftt. ft *> ft flti * ft * «R 
41-CIBtt a<D»rifi*ft®*ft 

0 . 0 * 
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ifi&L, A <o Mf -M frft : £48&ti|*Cft{f c fzt 

*') n 0 . 0 satfid^aK:^ i»> , ja 0 to to 
0. 0 2ni>i^<jft63nf t £ O ft fC 3 yn* 

y (* & & G&.-r 4 c £ o* « 'P . C »j ft fc ft 

C^itiK t, t B 0*C j& 

> tty K-< -y< - 

t «A %«ic L t L t. 

*® ^ — 7/w*o ( 3 , 6 — — 

■4 — y ■#• yt. — 7 — -to T y *. n, m — n> 7 * 

9 4 n ti/S^it4y-7/«.*o 7/vf 
/kt *»'-*--t/i'A/i./)«A/u7/i,t9<f K60 
At'*— 7 A, * O ( / t yv t* i yi- * - f /t. ) 

2 0tf,/<-7Ata [ 

•*( t’ -=■ /fc- * - T n* ) I 2 0 si 4: j 0 0 8«j 

t» T 1 7 T' <P *C ft ft 

L y |y^«Ot - h y 

KAti'C. — » 0 t K ftJil L 'C, ft $> *C jjfl ft 
( 3 2) 

O rtjflKI) 0. 0 2«». 0. 0 0 1 ■» O ft * T? £ 

/w 7 yw f 9 t K**fiF«i‘*a’C*> 9 * =j* 
4« 4r H.L X \.' •& C t t )««0 n 

* y ^^02ai4c»l|j&K:*dlLX*fB«^» 

Fx*». 

i kj: *E 

t«aini/ i %-CAojt, 

2. i ppm 2«5c«aoi«8f#*t 

4 (fi % fi « 1C m It . Wft0C02»}«l«Oia^t- 

f* « a ** b i 2 

»^f<UU*iio 5 %-c**) , sr^fMiq- 
3fcft-F •£***« it rc**flE«:4tfl:o»o/£ # i 
fct*f SH5 W 3 B0B-C3. 7 5 V0»<5 3jJ 2 
V — J&*Cfeonr* 

( 34 ) 
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fttfLfctffcicJt U «»*#**»«:. c © 
»a-a^«^^u'Xa>«L7i^rfl5rfCj[ »> = * 
*« * -f * tf * X xXft« £ L fc* t©ft 

5rfflt'tpgauctt4nAtf*oit3a3^iifc*A 

L fc £ t i2JBl£©«&y-y%jft* L 

•C* « « *& * 9 7 0 Vt 

* ° * 3^j3*IC ♦*««*£»* 4. J V £ 

* y • « * *6 * t* a 3 % £ fc o x: a 

^Kar«W<Ofl|ilt«ICffiW't«*COW'X 
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9 0 f- *:< ij £f ^ 

tr x * — ^ © £ ft 
©ejffittfcft^fc, * © « * % it R © C O 1C 
( 35 ) 
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n*c. *{8.Ri£lfi**ftfeS<fj3gL-Ct*, 

5 0 r K«OtCo* # *Mb 5000 

rid/hrO»t*-C 4 0 Mrid r A * ffl If L 

fc*>£, X-h^x-X*ft|*L-tft*£* 

l T^fc. to 

t t S 5 I*t -f X 

•tt'etrt.Jcftofcft'ttfcAi&'C 

CP a =0 P 
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OCF-CFOCP,CPiSOiP 
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CP* 

5 * -f X fc L 

-ca#**«j© ***<*«» %»fc # tn* 
ttCL7i7-r/vA<0^®|Ctt^|rLX«lt«L 
•c**ssa««tcftas-«->t©-bicc3s® 

■C*5*V'. ***^9 

L tl# 3 •£*:. 

ffi ^ „ CF|=CP 

I CP* CP* 

O t I 

CPiCPOCFiCPiC-OH 

1 

CP* 
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® ju Jt < 

it 1 N?fty - /IC« 
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T* ft * 0« 0. I (l)^«fl 

tn^in^c^aLfctff© 

3t ft ft ft 12 1. 5 2 1 !)di//9A<t4f( 
H* ) -CJbOfc, ft#, CPi=CPO + CPi^ 
OCP=CP * 2 0 » k 

C P* =CP 4O0t 

I 

O-CFiCFOCPiCPiSOiP 

CP* 
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£. T b 7 7 /i' t o x t XXt-N-4‘-9-77vXi» 
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fflfttCttttfc-fXxXft#*# i. as? y £ 
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tiifii;»cai.ftit Lt, -*©«#*«* 

fcuta, i 0%VG&y-*79s - A, 

S«flC6 0r-C2 4«JtJA*Lt, »iA 

*7/v*^m,7a.x?'T KA V A »- jF y# x 

* * ^ * ZB* 4* J* ft ft L*C*«W©i#>f XX 

X*itLt, t %*»f! i -Cffl 

^tftatt-cxain i tp gaosftar^v 

* f7 -3 t £ - 5 ) , ® # a # <a % « * l t « tc 

■A 

©®«-t2&<sfcft$n’C».'tto»ojt* £©a 

Vf^’tJUPI i 

"i x x 2 p pm * tr a. s ft £ ft «ft * /8»,' 
tt«f l<r»IL t. SI, »« ft© P H 
H7Ki*Ltf*LttC6. Pt fi m 0* 
*ftsn*«e.y - xa* % i 4 ftjztc a a 

( 38 > 
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APTfO.SffFif/ttci, 

AM x 4* O ft « <o ft f x 0. 2 % u K 1C fi FL 
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<■ ' A: 7 < yw * li 5. 7 VUILit. 

* ft *v 3 

ft ft W 1 t?# ^ t ^ ^ ^ y 7- t 
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b «.% An i ~cm'.'izm*#m&*KA(kL 
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(41) 
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8a«LX:. 2 o fi# « jg ft . € £ «? *r ft ft ? 
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cox 5*cC‘Cftf>*t*:2ttox — i- o 06 

* * ft « 1 ► ? 7 /* * 
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v - 4 - / - 7 - *;rxxrt.*ifl.7 
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4¥#M*ft A 
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